ECE 343: Signals and Systems, Exam #3, Fall 2010
Closed book, closed notes, closed homework, no calculators!
YOU MUST SHOW YOUR WORK FOR FULL CREDIT!

1. (6 pts) Mr. Kiemele likes simple problems, like 1 + 1, and his signal’s professor Dr. Green likes simple

transforms, like the bilateral Laplace transform. To keep things doubly simple, determine £ {1 + 1},
the bilateral Laplace transform of the sum 1 + 1.
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2. Consider the signals z(t) and y(t), as shown in Fig. 1.
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Figure 1: Signals z(t) and y(t) for Prob. 2. 23
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(a) (8 pts) Using the definition, compute X (s), the bilateral Laplace transform of z(t).
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(b) (16 pts) Using Laplace transform properties, express Y (s), the bilateral Laplace transform of
y(t), as a function of X (s), the bilateral Laplace transform of z(t). Simplify as much as possible
WITHOUT substituting your answer from part 2a.
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3. Consider an LTIC system with system function H(s) = mm T L agee
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(a) (6 pts) Approximate the output of this system in response to the input z(t) = cos(3t) +sin(10t).
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(b) (12 pts) Sketch |H (jw)| and ZH (jw) over —10 < w < 10. G T UG ot 3k v 6552w &
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(c) (8 pts) Write MATLAB code that accurately plots |H (jw)| and /H (jw) over —10 < w < 10.
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(d) (8 pts) Draw an appropriate block-diagram representation of this system.
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4. Consider the op-amp circuit of Fig. 2. Further, let RC = 1.

R
C
11
1 R
R — VW,
L A R/2
z(t) 3R Ve — +
VY L y(t)

Figure 2: Op-amp circuit for Prob. 4.

(a) (12 pts) Determine the corresponding differential equation of Fig. 2. Express your simplified result
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(b) (12 pts) Using transform-domain techniques, determine the response y(t) of Fig. 2 to the input
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(c) (12F££SA)V‘Using transform-domain tcchﬁiques, determine the zero—input response yo(t) of Fig. 2 if
the t = 0 capacitor voltage (first op-amp output voltage) is 2 volts.
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